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(57) Abstract: 

PURPOSE: To attain efficient modulation for high speed 
transmission data and to attain efficient power 
conversion by allowing a 2nd Miller integration circuit 
to output a sine signal whose phase is constant so as to 
suppress a signal at an undesired side band. 

CONSTITUTION: A modulation section (XOR gate) 330 
of a modulator of the read/write device for an IC card 
applies binary phase shift keying modulation to a 
signal. Then a change point of the phase of the 
modulated signal Is detected by a phase change detection 
section 347. A signal processing section (digital signal 
processing section) 340 revises the modulated signal at 
a phase change point for a half period into a signal 
with a double amplitude and double frequency. A revised 
signal is integrated by a 1st Miller integration circuit 
350 to be a triangle signal. The triangle signal 
outputted from the 1st Miller Integration circuit 350 is 
. given to a 2nd Miller integration circuit 360, in which 
the signal is integrated into a sine wave signal whose 



phase is constant and the resulting signal is outputted 
from a modulator. 
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R'y-h4 1 0<Dffl:trM#S:-e<7)**m:t;-t-S*)<Z)i:H 
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ij^>it54o (SCO it^^^jTmmm^csso) 

K*^*36ii:{c^^„ ^LT. Hui^^Jt^S 5 0T' 

u Tuasm-^c s s(o^!^mm(Dm^t.^^tv^vv 

^(D^^tl^im^ti&o ■?-UT, |lf»ifd^5 6 0lCfe 
g|S5 5 0<DJti^||^C«^V^T=^r^ U TlllSSfi^C S S 

[0 0 2 8] gi7{i, m6Kt<Dzra^y^m^mLr:L^ 
^ u Tii»i§i$4 2 0 (DMimtj^mmi-v&^, 5 1 o « 

(SGC) o 5 2 Oli#|3r^iJ^S|5T'fe»J, -r>A-^ 20 
52 It, ANDy-h5 2 2. 5 2 3, 5 2 5^7' 

yUv-fbZAh. AND>!f-h5 2 5(Z)ffi;^7&^'y5^ 
f-5D7>v^7';^y:/:7n'v:;'"5 2 6i;:^)^e>^^$nT 

So AND>!f-h5 2 5li, XOR>f- h 4 1 OODaiij 

CD" 1" am^oyi^ir 0" <Dm^ii^)^^^m^\z\r 

0" «:ffi;tjU " 0" <Dm^<D:f3ir I" aym^^^)^ 
■T' 5 2 6 liAN Oy- h 5 2 5 (D^ti^^^ U TIsIWWH 

^yii^y'^x-W^t^^nmi^Mi^'^y'^ (SCO 

T'fe'J, fuiBXOR'y-l>5 3 0m:tHC<J:y;!7'^>hT 
^yyiJf"?>S:f!R9U i;uv^m^liCK^ij^yVt 
So 5 5 0litm^it!|S5g|5T'^y, 4A;^jNOR>y-N 

5 5i$:;tu mmimti'^y^ (sco ©iMfas: 

AJjt&o i»6oT, :iCDNORy-h5 5 

tfc, |S|fflifcic;<j'^>j? 5 4 0(DMSBffi:^0 d(j:tri^ 40 

ij'^y^ (SCO oDSJifi£«ifflijt:v 

"0 yt\m^^iy^-^^-f-7.i:&^ z. t fe^fo 5 6 0 liisi 

«3MWT'S>U, ^>A-4r5 6 1, 5 6 3, AND>!f 
-h564, 565, XOR^y-NS 62ilS:^bT^^ 
S. XOR'!;'-h5 6 2ttM^MDTi:fi#CMPi:A^ 
A*$tU 3n?3®®tt;?)^-g(bfc^lC«" 0" 

:t) LT^^ u rmmimizM\^rA±i^ti?> b p s Kft 
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i)[©^{cii" 1" %:ti!,:bLXim<Dmi^^^, AN 
D^- h 5 6 4 «|^SB:!57 ^ y ^ii*^^ SCU^mt} 
U AND>!f-h5 6 5li|H|^?!j't7>^iitiff-^SCD 
S:ai:^>-t-S„ MW<5?-f ^>i^#^Sl55 8 0(i, AND^^f 
-h58 1, 5 82, 584, 5 8 5, 5 8 6, 58 

7, OR>f-h5 8 3, D9'y^:7U'y:/>'n^y:/5 8 

8, 5 8 9, 59 lS:^UTV^5o "7 U «y ^370 «y^5 
8 9«dr^UT|pISB;!j':7>^f5 70 (CSC) (Dfiffgii 
«?)M#FC$:ffii;t-So 7U>y:/7n>y:/5 9 i{i:^r^ 
UriHlii:)!?^/^^? 570 (CSS) (Di4*ffi»n#^BC 
S:m:^f So o R>^- h 5 8 3 tiiiSfii' n >y i"ff 

C K $:-SM^-efcti±Jl-S3!)-^t#F C*':ai:5$nfc#^ 
lc{tRCKy\°;i/XS: 1 'ft-^BC7!)W;t;S*ifc^ 
•a-lcttN c K>'\Vi/X S: 1 '=>^mi: L^v Nek e) Ic-fSo zi 

ND¥- h 5 8 4 U TieiMf-^C S SCDij^M^® 

Sit) 'J PST$:ai:^-rSo AND>!f-h58 

7liU-fe^y hmst^^yift. LTLDM-^S:ffi;b-t 
S» 5 9 9ttAND>!7'-hS:^bTV^S. 

[0 0 2 9] msitmKDmmiz^^x. a;^bpsk 
fs^tc^fUT, y urinal?!! '?>af5 7 0 (CSC) 

<Z)iM^tc^t>-ti:T, l^a3>^-h:/7':;>^J570 (SG 
C) , mmitm}f:fy9 54 0 (SCO (D:«j^7>h4^ 

^il, :3p-vUriBl^:*'^7>^ 5 7 0 (CSC) 
"^^^hW 7" {cfei^s#f!r^i(iiMSP5 2 0®m:*J^I 
■^MD T, tm^HmXi 5 5 0 G)ffi:d«^CM P <Dn& 

[0 0 3 0] |gI8{CfeVAT, ^^U^mmm^CSSiZ 
MLX. BPSKA:t>fH-^<Z)|slffl-gS:$:lff, mSMn 
g)^&3#, fe^»g)^&3f4^^U =^^Ui^|B| 
ii;!?»>jtCSCg)?t7':/>h^ ^Ka-^/^fecbtKIH 

mmmvm^i'px&^MDT. eql, cMP(D4^a^5 

H^g^LTfeU, EQL=" 0" MDTfcCMPj: 

^iz. wi^--moym^iziimmti(Dvmx$>?>. 

[0 0 3 1] m^(Dmm^-^ ^mm-t^ t , bps k^-^ 

t=^-V Ui^|Blfflfg#C S S t^Atlt-t^XORY- h 
4 1 0<DtiitlU^iZj:i). mm^'- hiJ^y^SGC<D 

T^^zf'Sf^yimm^tu 0mm^mmK^^}. xo 

R>!f-h4 1 Oa)liiij'^mt" 1" 0" 

[0 0 3 2] —7^, XOR>y-h4 1 0g)ffi:)[jt2CS 
Sj:$:A:^-t-SXQR>y-hm:^tcj:»J^^Uir|gaSfS 

•^c s scDm^^ximtm^ti^mmti^y^ sec 
(Dm^^imcM p iiii]itA±mQ(Dm^mtii:nmiz 

BB^UTV^S^^, XOR^-h4 lOOymtim^, -Tf^ 

t)^m^ws.iz^ i:'Xim<m^m^<o^miimm^n 

[0 0 3 3] ttc. MDT=" 1" (Dt^itm^X^ 
»J, MDT = " 0" <Dt^l<i3imX&<'J, Z.(Dm^MD 
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P>tC, EQL=" 1" (DH^it. Kfim^(m^ jftTL 

\,ttA\>^o)-^mmm\,t\^iSi^\ eql=" o" (dh^ 

fi-tcM p h<DMmffmmitr i " aim^\z\.t^^ u 
rmmm^c s s/)^A:^j#^fc*f uTiiti-cvxs t^His 

LT=^r-V';TI^W;«7'^>^ 5 70 (CSC) 5: 1 oil*?) 

[0 0 3 4] mKDji^iz, T'^fiy^jmmz^^mc 
miBiu i^v^iz^ y B p s Km^is^t^mm&mm 

[0 0 3 5] mmm3. 

m9itz<D^(Dmsm3 iz^^&ryv^^'^m^^m 
■t0T*fes= ^(m^m^itmm i ©la i xmm 
m^wmz 2 0 i:LTfflv^?>tis=fo<z)T'fes„ mtc^-r 

^oizU^h^y:xTitTyy^-^-mm»6 0 3tmiSm 20 

^6 0 4, SffiM^6 0 5$:^U■rv^S. ffi:dT> 
:^ 2 3 0 (DmMt^mmii e O 4 fCgSl^S tlT V ^5 

t'hizw^m mm) 609, ^eiosrrfrL 

ti^6 0 7 $:/rbT^'^y>>^6 0 6(DS«A:*;a^ 
tcg^StiTV^S, *;t:r^r>3^6 0 6®S«A;^^ 

^•i:ffl*ag?i:cDr^«^6 0 8*'!g§^$nTt>€>o * 
fc, *^T>^©#j5^Aag^-ti^^^5T:ii6 0 9® 

[0 0 3 6] mzmmzr3\>^xwim•r&o ^112 4 0 30 

*^e>m:t;T>^2 3 0^iffl^x'^7'—$tiSJ:tJ^miM 

^^mcDiEm&im^ h^yT^Tcommmm^ e 0 4 {c^^ 

0 3 {C#^iii&3ti;b-^T>7^:^2 1 Oi)^ibWm.t: LT 
^^ilimsns, ziroSgSiSlii^^iCjij-ncill 

^ti^o fjiis. 6 0 2itfmm^y7'y^X'&^o 
®5t^ 6 0 9 K^^xmimti^. ^mmmm 6 0 5 

Mfi$*i.5jjimMai*ii|si ly^Mz^B-LXyt^ryzf 

6 0 6<z>#^s4EA*ass?{c^-rszii:icj: »j, ^mm 

me 0 5 {CSft$tl'S.JS^i^ffi;^J$:ffi^-t--53i:*^T' 40 
[0 0 3 7] SI 0®J:e)J&flleg{CJ:oT%)i3l§ 

5>;^T®iisMm6 1 2immt^mxm^^zL 

mzfj:^, 

[0 0 3 8] msm4:. 

m 1 2 }i3©5S^®||SgM4 J;S I C;ti- KilfSi^:??. 
[0 0 3 9] |I|{C5^f J;e)(CU-K- ^-f h^H2 0 0 50 
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7!)^e>ifig^A>y7=-'J-l/7>(Z)IC5!j-Kl OOtCMLT 

lij/ u t;i/-5=-*- ^ i bps tifciE^^m 

>y^Cfev^T^t I C?!j- Kl 0 0{CMLT*S^S(DiE5S 

mtim^-t&o ^o)^-^iz-m<Dmm'-'miy^}i<m. 
m^wm-^-^^ ztiz^ ^)mmizm±i<Dm^m7t>n 
So ztnt. m9tr^imioxBi^t=.7yy^±'^m 
m^m^^xmiMt'^mmmzn^ztiz^^x^-t 

So 

[0 0 4 0] ^m5. 
mi 1 ttz:«)5§TO(DiyiM5{Ci:§ ICil- KafSS/X 

ffl#i^6 1 2ttU b-::^>f >y^6 1 3tCj;oTiim^{C 
ttffi*r>y2 3 0(^ffl;^j!i§g^{C, SfS^{Ctt^6 0 

[004 1] BIl 3 liU - F • ^>r hi§e2 0 0 i: I C 

K 1 0 0 ii(Dr^(Dmxms:m(D^t^ ^ y^^^-tm 

T'feSo llIllIlC5^-rJ:-^{C, y - K • h|gS2 0 0 
*^e> I C:*;- K 1 0 0 {Ctt:^j- K$!l<9ffi^-^i*^ex^$ 
tlSo ZIG)^- KSflt^fflT^-^JrtiB P S KlQHStlfciE 
^ZJpKfg^T'*) I C*- K 1 0 OMT'^SnS i: 
|Bl^(C«:^;^$n-g>„ zomfjit I C5!7- K 1 0 0 
®3>f-*>-!^^T'^$tu I C:^- K 1 0 036^e> U - 
K • ^-f h^«2 0 o^®f^-^^^«);^:^^)^cfflv^e>tl 
So IC3!J-Kl0 0*^e>U-K•9-f h^g^ 

m2ooii.imm<^iEm&^m^mzmmLx. ^<Dm 

I Cij- Fl 0 0*^«:d^^S3i:{cj:oT#e> 
4^fe«*5:fflV^TIC;^7-Fl OOliU-F- hm 

s 2 0 0 icp^^^e?jtc5-'- ^ sriim-r So 

[0 04 2] 

mm<m^'\ &ji<d^^iz. zcp^iz^tm. ^2 

ffii;i-sj:e)tc^fi5cL;^c(Z)-e, yfmmwM^n^. 

^^\zn^^<m^■^'<^oZhf^^X^^hil^\z. 

s^fcti, im^timjmmmw,zx^^wkii'^& 

So 

[0 0 4 3] 3®5g^icj:tv«, M-^^aaap«fi[ 

5:lM«S5§^5-t±Sii*n/NVl/X^gPi;. ^^tif-m 

-^s:;S«-rss«iaii!&i:, ^^int^imhmhm)^y7. 

^SI5T'^$4x;t:>'i;i/7.iiX)'5A::5$tiSII 1 cDlsafn 
|g*lHli?&T'5g^ Lfe/NVb;'^ i;7b^A;^$ns^ 2 ©l^afn 

nii^^, mi (Dmmmm(D^ti tm 2 ©^afomiii&oD 
mtit ^mmm^-^&9sj]m^&.tizj:-oxm^^ 
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[0 0 4 4] 3®56^stc<i:ti«, mmm^mii 
nm^nhix^nmi^th^. 10 

[0 0 4 51 £^58Wcj:titi. ^sp^UTI^flSgp 

^mmm^fLxA>(i-u ■ m^^^y v ■ ^--iy^ 20 

-^i:A>f:hU •■e*i$/7h • ^->{yf^^i(\.t=.m^ 

apt. =?^uTiiiaiffi^®ifi;fSg®sfriji, m^cnmnx 
miju±^) • w>:7h • ^-Ayfm^-^i[\.tz.^^ 

%omf£m^^'m.^)^csm(o)iam^iL\zm'i^ ^x ^ 
^uTl«Iai^f^Av^v:^u • tsmyy v • ^-^ym 

tr>v h mm® iitife^fs^ ^ > m^b^-s j: o 

■So 

[02] HI tc5^-r I C:^- KiiiMi'^^T^AomS: 
[H 3 ] 01 tC^^-r^^^J&^iteK^rS^I-iaT'^ 
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[04 ] 03 \zikf^^<r>^%(m^om^^^-t 

[0 5 ] z.am^ay'm^ommtmmL^irmx 

[06] 05O:^r^i'UTIlIfll!g|J®fi|^S:3^-r:/Dy^' 

0-efe.?>„ 

[07] 06{C>^D>v^0S:^bfe^^U7l^a3SP® 
mW?&llII?&«fiJ$:^-t0-C'fe-5„ 
[08] 07(DIiI8&fCj:o-C, A* B P S K-g-^tC^f 

^^vrmmi}'t'y'$i(D9mijoyh^" i" tc 

[09] 3C0||^©iaSM3{c<kST>7^:>-ie^8& 

[010] iH^M&ra^WTe) 
ih*^T'§ST>7^:^i!S^8&«)«l^«:S^f0T-feSo 
[011] z:05§^®iygM 5 i ^ I C;!7- FafS 

«(^K$:^f0T'S>-5„ 

[012] z.amm(Dmm^ tc i c*- Fiim 
[013] ^<Dmm<Dmm 5 tc u - f • ^-r h 
•tmxib^o 

[014] t^feR© I C*- FafgS/X7^A®«fi&&3t 

[^f#co3^iB^] 

100 IC:;!j-F, 200 U-F-7>fh^g. 2 

1 0 Ty7-±. 2 3 0 m*T>-/ mm) , 2 3 

2 SfiT>^ (^ffgP) ,24 0 330 
XOR>!f-N (mm). 34 0 "r^V^Mt^^im 
aU (##«!aai5) ,34 1 >f>A-^ OK«llIli!&) , 

3 4 5 ORff- h (H 1 ©l^af amSS) , 34 6 O 

R^-h m2.(Dwmmm . 347 ^Sfra^-fbi^ai 

gP, 3 4 8 iiiD/NVI/X^gPs 35 0.360 

-«4>[ilSi&, 4 1 0 xoR>!f-h (SWse^i&lPniil 

g&) , 4 2 0 :^rY U TIelSiSP, 4 5 0 tf hlBt^ 

gp, 510 mm>f-hij^y^. 5 20 #i5c8St^iiiM 

sp, 5 50 mk^iim^ 5 60 iiaifijmp, 57 
0 ^^vrmm:^'yy^ i^^'jrmmm^^mi 

SS) , 603 T>5=-:>-ffl^, 6 04 ill{Sffl#ilS, 
6 0 5 ^mmW^. 6 0 6 y*-^T>y, 6 0 9 bT 

^sis^ ,612 m.^m^m^ ri, r 
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